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Claims 



1. A therapeutic agent for osteoporosis comprising, as an active ingredient, an azepine compound or a 
pharmaceutical^ acceptable salt thereof of the formula 



Ar is aryl or heteroaryl; 

X is an oxygen atom or a sulfur atom; 

Y is hydrogen, alkyl, alkenyl, alkynyl. -(CH 2 )aCOdR 1 
wherein R 1 is hydrogen, alkyl, aryl or aralkyl and a is an integer of 1 to 6, -(CH 2 )a-cycloalkyl wherein a 
is an integer of 1 to 6, -(CH2)aN(R 2 )(R 3 ) wherein a is an integer of 1 to 6 and R 2 and R 3 are the same or 
different and each is hydrogen, alkyl or aralkyl, or form, together with the adjacent nitrogen atom, a 
heterocycle, -(CH 2 )bCON(R* 1 )(R* 2 ) wherein b is 0 or an integer of 1 to 6, and R* 1 and R* 2 are the 
same or different and each is hydrogen, alkyl, aryl or aralkyl, or form, together with the adjacent 
nitrogen atom, a heterocycle, -(CH 2 )aCN wherein a is an integer of 1 to 6, or -(CH 2 )aCRS wherein a is 
an integer of 1 to 6 and R 4 is halogen, or 

X and Y combinedly form =N-N = C(R 6 )-, = N-C(R 5 ) = C(R 6 )-, =C(R 5 )-N = C(R 6 h = N-O-CO- or 
= N-N(R 5 )-CO- wherein R 5 and R G are each hydrogen, halogen, alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkylalkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, aryioxyaikyl, -(CH 2 )aCOOR 7 wherein a is an 
integer of 1 to 6 and R 7 is hydrogen, alkyl, alkenyl or aralkyl, or -(CH 2 )aNHCOR* 3 wherein a is an 
integer of 1 to 6 and R* 3 is alkyl or aralkyl; 

W is -N(R 3E )- wherein R 36 is hydrogen or forms a bond with R 35 , -O- or -S-; 

R 35 is hydrogen or forms a bond with R 3B ; 

R is hydrogen, alkyl, haloalkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl or a group of the formula 
selected from the group consisting of: 



Ar R 3S . 




wherein 



-(CH 2 )bN(R 8 )(R 9 ) (1) 



-(CH 2 )bOR 10 (2) 



Z 

-(CH,)bN(R l0 )CN(R ll )(R 12 ) 



(3) 



-(CH 2 )bN(R l0 )CORa 11 (4) 



-(CH 2 )bN(R 10 )SO 2 R 4 * (5) 



-(CH 2 )bN(R 10 )COOR 45 (6) 
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Z 

~(CH 2 )bOCN(R 11 )(R 12 ) * (7) 

-(ChfeJbOCOR 46 (8) 
-(CH 2 )bCON(R 47 )(R 48 ) (9) 
KCH 2 )bOS0 2 R 44 (10) 
-(CH 2 )bCOR 49 (11) 
-(CH 2 )bS(0)nR 11 (12) 
-CON(R 10 )OR 8 (13) 

Z 

-C0N(R 10 )N(R 10 )CRa l 1 (14) 
-CONfR^NfR^SCfeRa" (15) 

Z 

-N(R lo )CN(R\°)C0Ra 11 

Z. 
II 

-N(R l0 )CN(R l0 )S02Ra 11 

-CON(R 10 )N(R 10 )(R 11 ) (18) 
-(CH 2 )bN(R 10 )COCON(R^)(R^) (19) 
and 

-(ChfeJaCOOR 1 (20) 

wherein b is 0 or an integer of 1 to 6, Z is an oxygen atom or sulfur atom, R B and R 9 are the same or 
different and each is hydrogen, alkyl, aryl or aralkyl, R 10 is hydrogen, alkyl or aralkyl, R 11 and R 12 are 
the same or different and each is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl or 
heteroarylaikyl, Ra 11 is alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl, R 44 Is 
alkyl, aryl, aralkyl, cycloalkyl or heteroaryl, R 45 is alkyl. aryl or aralkyl, R 46 is alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl or heteroarylaikyl, R 47 and R 48 are the same or 
different and each is hydrogen, alkyl, acyl, aryl or aralkyl, R 49 is alkyl, aryl, aralkyl, heteroaryl or 
heteroarylalkyl, n is 0, 1 or 2, a is an integer of 1 to 6 and R 1 is hydrogen, alkyl, aryl or aralkyl; 

R' is hydrogen or -COOR 8 wherein R 8 is hydrogen, alkyl, aryl or aralkyl, or 

R and R 1 combinedly form a spiro ring of the formula 



(16) 
(17) 
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wherein b' is 0 or 1, R 10 is hydrogen, alkyi or aralkyl and R 12 is hydrogen, alky!, cycloalkyl, 
cycloalkylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl; 
ring Q is a ring selected from the group consisting of: 

wherein R 15 and R 16 are the same or different and each is hydrogen, halogen, alkyi optionally 
substituted by halogen, alkoxy, nitro, amino, amino substituted by alkyi, cyclic amino, hydroxy, acyloxy, 
cyano, carbamoyl, carbamoyl substituted by alkyi, cyclic aminocarbonyl, carboxyl, alkoxy carbony I or 
aralkyloxycarbonyl, aralkyl, aralkyl substituted by alkyi, alkoxy, nitro, amino, amino substituted by alkyi, 
cyclic amino, hydroxy, acyloxy, cyano, carbamoyl, carbamoyl substituted by alkyi, cyclic aminocar- 
bonyl, carboxyl, alkoxycarbonyl or aralkyloxycarbonyl, 

R 17 and R 18 are the same or different and each is hydrogen, halogen, alkyi, alkenyl, alkynyl, 
haloalkyl, alkoxy, nitro, amino, amino substituted by alkyi, cyclic amino, hydroxy, acyloxy, cyano, 
carbamoyl, carbamoyl substituted by alkyi, cyclic aminocarbonyl, carboxyl, alkoxycarbonyl, aralkylox- 
ycarbonyl, cycloalkyl, alkylcarbonyl, a group of the formula 

R 19 -A- 

wherein A is alkylene, alkenylene or alkynylene which may be substituted by 1 to 3 hydroxys and R 19 
is alkoxy, nitro, amino, hydroxy, acyloxy, cyano, carboxyl, alkoxycarbonyl, aralkyloxycarbonyl, phenyl 
optionally substituted by 1 to 3 substituents (e.g. halogen, hydroxy, alkyi, alkoxy, aryl, aryloxy, aralkyl, 
aralkyloxy, alkenyl or alkynyl having 2 to 18 carbon atoms, which may be substituted by 1 to 3 
hydroxys, aralkenyl or aralkynyl having alkenyl moiety or alkynyl moiety having 2 to 18 carbon atoms, 
which may be substituted by 1 to 3 hydroxys), a group of the formula 

(R^XR^NCO or (R 20 )(R 21 )N-SO2- 

wherein R 20 and R 21 are the same or different and each is hydrogen, aryl. aralkyl or straight- or 
branched chain alkyi, alkenyl or alkynyl which may be substituted by halogen, hydroxy, nitro, amino or 
substituted amino, or R 20 and R 21 may, together with the adjacent nitrogen atom, form a 3 to 7- 
membered ring which may be substituted by straight- or branched chain alkyi and may have, in the 
ring, nitrogen, oxygen or sulfur atom as a hetero atom (the additional nitrogen atom may be substituted 
by straight- or branched chain alkyi having 1 to 4 carbon atoms, aralkyl or diarylalkyl), a group of the 
formula 

(R^XR 23 )^ 

wherein R 22 and R 23 are the same or different and each is hydrogen, straight- or branched chain alkyi, 
alkenyl or alkynyl, which may be substituted by halogen, hydroxy, amino, alkylamino, dialkylamino, 
cyclic amino or C-bonded heterocyclic group (carbons may be interrupted by nitrogen, oxygen or sulfur 
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atom), straight- or branched chain alkylcarbonyl which may be mono- or di-substituted by hydroxy, 
halogen, amino, alkylamino, diaJkylamino, cyclic amino or straight- or branched chain alky! (this alkyl 
may be substituted by halogen or hydroxy), arylcarbonyl. arylsulfonyl, alkylsulfonyl, or R 22 and R 23 may 
form, together with the adjacent nitrogen atom, a saturated or unsaturated 3 to 7-membered ring which 
5 may be substituted by straight- or branched chain alkyl and may have, in the ring, nitrogen, oxygen or 

sulfur atom as a hetero atom (each additional nitrogen atom may be substituted by straight- or 
branched chain alkyl), a group of the formula 



10 



/ — \ 

R l « -X 1 N 



75 



wherein R 2 * is aryl, aralkyl, arylcarbonyl, a group of the formula 



20 




25 



wherein R 25 and R 26 area thee same or different and each is hydrogen, halogen, haloalkyl, amino, nitro. 
cyano, hydroxy, alkyl or alkoxy and B is hydrogen, hydroxy or esterrfied hydroxy, or alkyl having 
30 hydroxy and/or carbonyl and X 1 is CH or nitrogen atom, or a group of the formula 



35 




wherein R 27 and R 28 are the same or different and each is hydrogen, halogen, haloalkyl, amino, nitro, 
cyano, hydroxy, alkyl or alkoxy, 
a group of the formula 

45 

R 29 -(CH 2 )d-OC- 

wherein R 29 is aryl or optionally hydrogenated heteroaryl and d is 0, 1 or 2, a group of the formula 
so R 29 -0-(CH 2 )e-CsC- 

wherein R 29 is as defined above and e is 1 or 2, or a group of the formula 



55 



R 50 -(X° )m-N 
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wherein X° is -OCO-, -CO- or -N(R 51 )CO- where R 51 is hydrogen or alkyl, m is 0 or 1, R 50 is alkyl, 
alkynyl, 2-phenylethynyl, 2-thienylsulfonyl, -(CH 2 )aCN where a is an integer of 1 to 6, -(CH 2 )b-R 52 
where b is 0 or an integer of 1 to 6 and R 52 is cycloalkyl, morphlino, thienyl, alkoxy, aryl, imidazoly! or 
tetrahydropyranyl or -S0 2 N(R 53 )(R 5 *) where R 53 and R s * are the same or different and each is 

5 hydrogen, alkyl, or R 53 and R 5 \ with the adjacent nitrogen atom, form a heterocycle, or 

adjacent R 17 and R 18 may combinedly form a saturated or unsaturated 5, 6 or 7-membered ring 
which is condensed to thiophene ring, said ring being optionally substituted by a substituent Ra 30 
selected from hydrogen, halogen, alkyl, a group of the formula R 19 -A- wherein each symbol is as 
defined above and a group of the formula (R2°)(R 21 )NCO- or (R 20 )(R 21 )N-SO 2 - wherein each symbol is 

10 as defined above, or R 17 and R 18 may combinedly form a 5, 6 or 7-membered hetero ring which may 
have oxygen, sulfur or -N(Rb 30 )- as a hetero atom; 

examples of Rb 30 include hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, alkoxycarbonyl, alkanoyl, 
aroyl, cycloalkylcarbonyl, cycloalkoxycarbonyl, cycloalkylalkylcarbonyl, cycloalkylalkoxycarbonyl, 
cycloalkylaminocarbonyl, a group of the formula R 19 -A- wherein each symbol is as defined above, a 

75 group of the formula (R 20 )(R 21 )NCO- wherein each symbol is as defined above, a group of the formula 
(R2°)(R 21 )N-S02- wherein each symbol is as defined above, a group of the formula Ra 31 -S02- wherein 
Ra 31 is alkyl, phenyl, phenyl substituted by halogen, alkyl, alkoxy, carboxy, alkylsulfonyl, alkylthio 
haloalkyl or optionally substituted phenoxy, heteroaryl or naphthyl, a group of the formula 

20 

Rb 3X -NH-C- 



wherein Y 1 is oxygen atom or sulfur atom and Rb 31 is alkenyl, alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, 
heteroarylalkyl, phenyl substituted by 1 to 3 substituents selected from alkyl, alkoxy, aryloxy, alkylsul- 
fonyl, halogen and haloalkyl, quinolyl or sulfonyl substituted by phenyl, heteroaryl or naphthyl, or a 
group of the formula 

30 

RC ai -S-CHz-C- 



wherein Y 1 is oxygen atom or sulfur atom and Rc 31 is alkyl, phenyl substituted by phenyl, halogen, 
alkyl, alkoxy, haloalkyl or optionally substituted phenoxy, or heteroaryl; 

in the above definitions, aryl, aryloxy, aryloxyalkyl, arylcarbonyl, arylsulfonyl, aralkyl, aralkyloxy, 
40 aralkyloxycarbonyl, aralkenyl, aralkynyl, diarylalkyl, heteroaryl and heteroarylalkyl may have, on the 
ring, 1 to 3 substituents selected from halogen, alkyl, alkoxy, haloalkyl, hydroxy, nitro, amino, cyano 
and acyloxy; cycloalkyl of cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, cycloalkylalkylcarbonyl, 
cycloalkoxycarbonyl, cycloalkylalkoxycarbonyl and cycloalkylaminocarbonyl may have 1 to 3 sub- 
stituents selected from halogen, alkyl, alkoxy, haloalkoxy and aryl. 

45 

2. The therapeutic agent for osteoporosis according to Claim 1, comprising, as an active ingredient, a 
compound of the formula (I) wherein W is -N(R 35 )- where R 36 forms a bond with R 35 , or a 
pharmaceutical^ acceptable salt thereof. 

so 3. The therapeutic agent for osteoporosis according to Claim 1, comprising, as an active ingredient, a 
compound of the formula (I) wherein W is -N(R 36 )- where R 36 forms a bond with R 35 and X and Y 
combinedly form =N-N = C(R 6 )- where R 6 is as defined above, or a pharmaceutical^ acceptable salt 
thereof. 

55 4. The therapeutic agent for osteoporosis according to Claim 1, comprising, as an active ingredient, a 
compound of the formula (I) wherein W is -NfR 36 )- where R 36 forms a bond with R 35 and X and Y 
combinedly form =N-N = C(R G > where R Sl is alkyl having 6 to 20 carbon atoms, or a pharmaceutical^ 
acceptable salt thereof. 



97 



EPO 638 580 A1 



5. The therapeutic agent for osteoporosis according to Claim 1 or Claim 3, comprising, as an active 
ingredient, a compound of the formula (I) wherein the ring Q is 

R 1 8 

wherein R 17 and R 18 are as defined in Claim 1 , or a pharmaceutically acceptable salt thereof. 

6. The therapeutic agent for osteoporosis according to Claim 5, comprising, as an active ingredient, a 
compound of the formula (I) wherein W is -NfR 38 )- where R 36 forms a bond with R 35 , R is alkyl, aryl, 
heteroaryl, aralkyl, heteroarylalkyl or a group of the formula selected from the group consisting of: 

-(CH 2 )bN(R 8 )(R 9 ) (1) 
-(CH 2 )bOR 10 (2) 

Z 

-(CHz)bN(R l0 )CN(R ll )(R 12 ) O) 

-(CHzJbNfR^jcORa 11 (4) 
-<CH 2 )bN(R 10 )SO 2 R" (5) 
-(CH 2 )bN(R 10 )COOR* 5 (6) 

Z 

-(CH*)bOCN(R 11 )(R 12 ) (7) 

-(CH 2 )bOCOR* 6 (8) 
-(CH 2 )bCON(R* 7 )(R*8) (9) 
-(CH 2 )bOS0 2 R" (10) 
-(CH 2 )bCOR* 9 (11) 
-(CH 2 )bS(0)nR" (12) 
-CON(R 10 )OR 8 (13) 

Z 

-C0N(R l0 )N(R l0 )CRa 11 (14) 
-CON(R 10 )N(R 10 )S02 Ra 1 1 (1 5) 
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Z 

-N(R 10 )CN(R 10 )C0Ra 11 
Z 

-N(R lo )CN(R lo )S0»Ra 11 

-CON(R 10 )N(R 10 )(R 11 ) (18) 
-(CH 2 )bN(R 10 )COCON(R 11 )(R 12 ) (19) 



-(CH 2 )aCOOR 1 (20) 

wherein each symbol is as defined in Claim 1 and the ring Q is a group of the formula 



wherein each symbol is as defined in Claim 1 , or a pharmaceutical^ acceptable salt thereof. 

The therapeutic agent for osteoporosis according to Claim 5, comprising, as an active ingredient, a 
compound of the formula (I) wherein W is -NfR 36 )- wherein R 36 forms a bond with R 35 , R is alkyl, aryl, 
aralkyl or a group of the formula selected from the group consisting of: 



-(CHz)bN(R 10 )CN(R ll )(R 12 ) 

-(CH 2 )bN(R 10 )CORa 11 (4) 
-(CH 2 )bN(R 10 )SO 2 R" (5) 
-(CH 2 )bN(R 10 )COOR 45 (6) 



-(CH* )bOCN(R 1 1 ) (R l * ) 

-(CH 2 )bCON(R* 7 )(R* 8 ) (9) 
-(CH 2 )bOS0 2 R" (10) 
-(CH 2 )bCOR* 9 (11) 



and 




-(CH 2 )bN(R«)(R 9 ) (1) 



Z 



II 



and 
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-(CH 2 )aCOOR 1 (20) 

wherein each symbol is as defined in Claim 1 and the ring Q is a group of the formula 



wherein each symbol is as defined in Claim 1 , or a pharmaceutical^ acceptable salt thereof. 

8. The therapeutic agent for osteoporosis according to Claim 1, comprising, as an active ingredient, a 
compound of the formula (I) which is selected from the group consisting of: 

9-tert-butyl-4-(2^hlorophenyl)-2-(2-^ 
[4,3-a][1 ,4]diazepine, 

3- [4-(2-chlorophenyl)-6,9-dimethy^ 
morpholide, 

4- (2-chlorophenyl)-6,9-dimethyl-2-^ ,4]- 
diazepine, 

4-(2-ch!orophenyl)-2-(2-(4-isobutylphenyl)ethy^^ 
a][1 ,4]diazepine, 

4-(2-chlorophenyl)-6~isobutyl-2-(2-(4-^^ 
[4,3-a][1 ,4]diazepine, 

4-(2-chlorophenyI)-2-(2K4-isobutylphenyl)ethy^ 
a][1 ,4]diazepine, 

6-benzyl^(2-chlorophenyl)-2-(2-(4Hsobutylphenyl)ethyl)-9-methyl-6H-thieno[3 > 2-f][1,2 t 4^ 
a][1 ,43dia2epine, 

N-(4-(2<;hlorophenyl)-2-ethyl-9-methy^^ 
indolecarboxamide, 

N-(4-(2-chlorophenyl)-2-ethyl-9-methy!-6H-thieno[3 f 2-f][1 ^Jtria^olofrS-atfMldiazepin-B-yl)^- 
indoleacetamide, 

6-benzoylamino-4-(2-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1,2,4Jtriazolo[4 l 3-a]t1 ,4]- 
diazepine, 

4-(2-chlorophenyl)-2-ethyl-9-methyl^-(3-(3-tolyl)ureido)^H-thieno[3,2-f]E1,2,4]triazoIo[ 
diazepine, 

8S-( + )-6-(2-chlorophenyl)-3-cyclopropanecarbonyl-8,1 1 -dimethyl-2 f 3.4,5-tetrahydro-8H-pyrido- 
[4 > t 3':4,5]thieno[3 v 2-f][1 ,2,4]triazolo[4,3-a]il ,4]diazepine, 

6-(2-chlorophenyl)-8,9^ihydro-1,4<limethy^^ 
f][1 ,2,4]triazolo[4 I 3-al[1 ,4]diazepine, 

(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4 1 3-a][1 l 4]diazepin-6-yl)acetic 
acid, 

N-(2-methoxyphenyl)-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4,3-a][1 ,4]- 
diazepin-6-yl)acetamide, 

N-phenyl-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3.2-f3[1 ,2,4]triazolo[4,3-al[1 ,4]diazepin-6- 
yl)acetamide, 

N-(4-(4-chIorophenyl)-2-ethyl-9-methy!-6H-thieno[3,2-f][1 ,2,4Jtriazolo[4,3-a][1,4]diazepin-6-yl)-p- 
toluenesulfonamide, 

(4-(4-methoxyphenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4,3-a][1,4]diazepin-6-yl)-N-(3- 
methylphenyl)carbamate, 

4-(2-chlorophenyl)-2-ethyl-9-methyl^-phenylac^^ AY 
diazepine, 

N-(4-chlorophenyl)-N'-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4 l 3-a][1 ,4]- 
diazepin-6-yl)urea, 

N-(4-(4-chlorophenyl)-2^thyl-9-me^ 
methoxyphenyl)urea, 

N-(4-(4-chlorophenyl)-2-hexyl-9-methyl^^^ 
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methylphenyl)urea, 

N-(4-(2-chlorophenyl)-2 ( 3,9-trim^ 
methylphenyl)urea, 

N-(4-(2-chlorophenyl)-9-cyclohexyl-2-ethyl-6H-thieno[3 > 2-f][1 ,2,4]triazolo[4,3-a][1 f 4]diazepin-6-yl)-N'- 
(3-methoxyphenyl)urea, 

N-(2-ethyl-9-methyl-4-(4-methylphenyl)-6H-^^^ 
methylphenyl)urea, 

N-(4-(2-chlorophenyl)-2-ethyl-9-me^ 
phenylurea, 

N-(2-©thyl-9-methyl-4-phenyl-6H-thieno[3 l 2-f][1,2,4Jtria2olo[4 f 3-a][1 ^Jdiazepin-e-yl^N'-fS- 
methylphenyl)urea, 

N-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3 ( 2-f][1 ^Jtriazoloft&BXI ,4]diazepin-6-yl)-N'-(2- 
methoxyphenyl)urea, 

N-(4-(2<:hiorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f]t1 f 2,4]triazolo[4,3-a] 
phenylthiourea, 

N-(2-butyl^(4-ch!orophenyl)-9-methyl-6^ 
methylph8nyl) urea, 

N-(4-(2-chlorophenyl)-2-ethyl-9-cyclohexyl-6H-thieno[3,2-f][1 ^JtriazoIo^.S-aHMldiazepin-e-yO-N'- 
(2-rnethylphenyl)urea, 

4-(4-chlorophenyl)-2-ethyl-9-methyl-6-(3-phenylpropyl)-6H-thieno ,4]- 
diazepine, 

2^thyl-4-phenyl-9-undecyl-4H,6H-thieno[2 p 3-e][1,2,4]tria2olo[3 l 4-c3[1 ,4]oxazepine, 
6-(2-chlorophenyl)-1 -undecy 1-7,8,9 ,1 0-hexahydro-4H,6H-triazolo[3 t 4-c][1]benzothieno[2 ( 3-e][1 ,4]- 
oxazepine 

4-(2<jhlorophenyl)-2-(2-(4-isobutylphenyl)ethyl)-9-methyl-4H t 6H-thieno[2 t 3-e 
[1 ,4]oxazepine, 

4-(4-chlorophenyl)-2-ethyl-9-<3-(4-iso^ 
[1 ,4]oxazepine, 

2-ethyl-9-heptyi-4^(4-methoxyphenyl)-4H f 6H-thieno[2,3-e][1 ,2,4]triazolo[3,4-c][1 ,4]oxazepine f 
2-ethyl-4-(4-methylpheny!)-9-undecyl-4H f 6H-thieno[2,3-e][1 ,2,43triazolof3,4-c][1 ,4]oxazepine, 
2-ethyl-4-(4-hydroxyphenyl)-9-undecyl-4H,6H-thieno[2,3-e][1 ,2,4]triazolo[3,4-c][1 ,4]oxazepine and 
2H*thy!^(4~(2Hiimethylaminoemoxy)phenyl)-9-^^ 
oxazepine, or a pharmaceutical^ acceptable salt thereof. 

9. The therapeutic agent for osteoporosis according to Claim 1 or Claim 4, comprising, as an active 
ingredient, a compound of the formula (I) wherein the ring Q is a group of the formula 



R 15 

R 16 



wherein R 15 and R 1G are as defined in Claim 1, or a pharmaceutical^ acceptable salt thereof, 

10. The therapeutic agent for osteoporosis according to Claim 9, comprising, as an active ingredient, a 
compound of the formula (I) wherein the ring Q is a group of the formula 

R l 5 



wherein R 15 and R 15 are as defined in Claim 1, W is -N(R3 5 )- where R 36 is hydrogen or forms a bond 
with R 35 or -0- f R is hydrogen, heteroarylalkyl or a group of the formulae selected from the group 
consisting of: 
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Z 

-(CH2)bN(R 10 )CN(R ll )(R 1 . 8 ) (3) 



-(CH 2 )bN(R 10 )SO 2 R* 4 (5) 
-(CH 2 )bN(R 10 )COOR 45 (6) 



Z 

-(CHi)bOCN(R ll )(R 18 ) (7) 



-(CH 2 )bOCOR 45 (8) 
-(CH 2 )bCON(R* 7 )(R* 8 ) (9) 
-(CH 2 )bOS0 2 R 44 (10) 
-CON(R 10 )OR 8 (13) 

Z 

-C0N(R l0 )N(R l0 )CRa 11 (14) 
Z 

-N(R l0 )CN(R l0 )C0Ra 11 (16) 
Z 

-N(R lo )CN(R 10 )S02Ra 11 (17) 

and 

-CON(R 10 )N(R 10 )(R") (18) 

wherein each symbol is as defined in Claim 1, and R f is hydrogen or -COOR 8 wherein R 8 is as defined 
in Claim 1, or R and R' combinedly form a spiro ring of the formula 




wherein each symbol is as defined in Claim 1, or a pharmaceutically acceptable salt thereof. 
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11. The therapeutic agent for osteoporosis according to Claim 1, comprising, as an active ingredient, a 
compound of the formula (I) which is selected from the group consisting of: 

6-(4-chloropheny!)-1 -undecyl-4H,6H-[1 ,2,4]triazolo[4 l 3-a][1 ,4]benzoxazepine, 

8- decyl-1 ,4-dimethyl-6-phenyl-4H-[1 ,2,4]triazolo[4,3-a][1 ^benzodiazepine, 

9- decyl-1 ,4-dimethyl-6-phenyl-4H-[1 ,2,4]triazoio[4,3-a][1 ,4]benzodiazepine, 
6-(4-chloropheny!)-1 -undecyl-4H[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 
6-(4-chlorophenyl)-1 -undecyl-4H,5H,6H-[1 ,2,4]triazolo[4,3-a][1 ^benzodiazepine, 
6-(4-chlorophenyl)-1 -(3-(tsobutylphenyl)propyl)-4H-[1 ^JtriazoloKS-aJII ,4]benzodiazepine, 
N-benzoyl-N'-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-yl)urea, 
N-je^^chlorophenylhl-methyl^H-Il^^itriazoio^^-alll ^Jbenzodiazepin^-yO-N'-^-pyridyOurea, 
N-(6-(4-chloropheny l)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ^Jbenzodiazepin-^yl^N'^S-pyridylJurea, 
N-(8-chloro-1 -methyl-6-phenyl-4H-[1 ,2,4]triazolo[4 ? 3-a][1 ,4]benzodiazepin-4-yl)-N'-(2- 

methoxyphenyl)urea t 

N-(6-(4-chlorophenyl)-1 -methy l-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)-N'-(2- 
methoxyphenyl)urea, 

N-(6-(4-chlqrophenyl)-1 -methyl-4H-[1 ,2,4Jtriazo!o[4,3-a][1 ^Ibenzodiazepin^yl^lSP-^-tolylJurea, 
N-(6-(4-chlorophenyl)-1 -methy l-4H-[1 ,2,4]triazolo[4 l 3-a][1 ^jbenzodiazepin^yl^N'-phenyl- 
oxalyldiamide, 

N-(1 -methyl-6-(2-thienyl)-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-y l)-N'-(3-toly l)urea, 
6-<4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine-4-spiro-5 , -(3 , -(3-toly l)-2\4'- 
dioxoimidazolidine), 

N-(6-(4-chlorophenyl)-4-ethoxycarbonyl-1 -methyI-4H-[1 ,2,4]triazo!o[4,3-a]I1 ,4]benzodiazepin-4-yl)- 
N f -(3-tolyl)urea, 

(1 -methyl-6-phenyl-4H-[1 f 2,4]triazolo[4,3-a][1 , 4]benzodiazepin-4-yl)methyl-p-toluenesulfonate f 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yi)methyl-N'-(2- 
methoxyphenyl)urea, 

N-[6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-y !)methy!]-N'-(3-tolyl)- 
urea, 

N-(3-tolyl)-0-((1-methyl-6-phenyl-4H-[1 ,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl)methyl)carbamate, 
N-(2-methoxyphenyI)-0-((1 -methy l-6-phenyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-y l)methyl)- 
carbamate, 

(1-methyl-6-phenyl-4H-[1 ,2,43triazolo[4,3-a]t1 ,4]benzodiazepin-4-yl)methyl phenylacetate, 
6-(4-chIorophenyl)-4-(3-indolylmethy l)-1 -methyl-4H-[1 ^^JtriazolofrS-aHl ,4]benzodiazepine, 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)-0- benzyl carba- 
mate, 

N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)benzylsulfonamide, 
(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4)triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)carbohydrazide, 
N'-p-tosyl-(6-(4-chloropheny l)-1 -methyl-4H-[1 ,2,4ltriazolo[4,3-a][1 ,4]benzodiazepin-4-y I)- 
carbohydrazide, 

0-benzyl-N-(6-(4-chlorbphenyl)-1-methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)- 
carbohydroxamate, 

N-benzyl-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2 f 4]triazolo[4,3-a][1 ,4]benzodiazepine-1 -yl)- 
carboxamide, 

N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4 l 3-a][1 ,4]benzodiazepin-4-yl)methyl-2- 
indolecarboxamide, 

N-benzyl-N'-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4.3-a][1 ,4]benzodiazepin-4-yl)urea, 
N-(6-(4-chlorophenyl)-1-methyl-4H-[1 ^,4]triazolo[4,3-a][1 i 4]benzodiazepin-4-yl)-N , -(cyclohexyl)urea f 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolot4,3-a][1 ,4]benzodiazepin-4-yl)-2- 
indolecarboxamide, 

8-chloro-6-(2-ch1orophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 
8-chloro-6-phenyl-1-methyl-4H-[1 ,2,4]triazolo[4,3-a3[1 ^benzodiazepine and 
8-chloro-6-(2-chlorophenyl)-4H-imidazo[1 ,2-a][1 ,4]benzodiazepine, 
or a pharmaceutically acceptable salt thereof. 

12. A diazepine compound of the formula 
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(ha) 



wherein R 32 is optionally substituted phenyl or optionally substituted phenylalkyl and other symbols are 
as defined in Claim 1 , or a pharmaceutical^ acceptable salt thereof. 

13. A diazepine compound of the formula 




( H A ) 



(CH* )aN(R 3 3 ) (R 3 4 ) 



wherein a is an integer of 1 to 6, R 33 and R 34 are the same or different and each is alkyl or aralkyl or 
R 33 and R 3 * may combinedly form a 5 to 7-membered ring which may have, in the ring, nitrogen, sulfur 
or oxygen atom, the ring Q 1 is 



R 4t 



or 



wherein R 17 and R 18 are as defined in Claim 1, and other symbols are as defined in Ciaim 1, or a 
pharmaceuticaNy acceptable salt thereof. 

14. A benzotriazolodiazepine compound of the formula 




(IB) 
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wherein R ,s ' is alkyl or aralkyl having 8 to 15 carbon atoms, R 16 ' is hydrogen and other symbols are as 
defined in Claim 1 , or a pharmaceutical^ acceptable salt thereof. 



15. A benzotriazolodiazepine compound of the formula 




(IB) 



wherein R" is a group of the formula selected from the group consisting of 
-CON(R* 7 )(R« 8 ) (9*) 
-CON(R'°)OR s (13) 

Z 
II 

-C0N(R 10 )N(R 10 )CRa 11 

Z 
II 

-N(R l0 )CN(R ,0 )C0Ra 11 
Z 

II . 

-N(R ,0 )CN(R> MSOiRa 11 



(14) 



(16) 



(17) 



-CON(R'°)N(R'°)(R») (18) 
and 

-N(R ,0 )CON(R 10 )Py (21) 

wherein Py is optionally substituted pyridyl and other symbols are as defined in Claim 1, R' is 
hydrogen or R" and R' may combinedly form a spiro ring of the formula 
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wherein each symbol is as defined in Claim 1, and other symbols are as defined in Claim 1, or a 
pharmaceutical^ acceptable salt thereof. 

16. The compound of Claim 14 or Claim 15, which is selected from the group consisting of: 

8- decyl-1 ,4-dimethyl-6-phenyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 

9- decyl-1 ,4-di methy l-6-phenyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 
N-benzoyl-N , -6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)urea, 
N-(p-tosyI)-N , -(6-(4-chlorophenyl)-1-methyl-4H-[1,2,4Jtriazolo[4 > 3-a][1 ,4]benzodiazepin-4-yl)urea, 
N-(6-(4-chlorophenyl)-1-methyl-4H-[1 ,2,4]triazolo[4,3-a][1 l 4]benzodiazepin-4-yl)-N l -(2-pyridyl)urea. 
N~(6-(4-chloropheny -methy l-4H-[1 t 2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-y IJ-N'-^-pyridyOurea, 
N-(6-(4-chlorophenyI)-1 -methyl-4H-[1 ,2,4]triazolo[4 f 3-a][1 ^Jbenzodiazepin^yty-N'-phenyl- 

oxalyldiamide, 

N-(1 -methyl-6-(2-thienyl)-4H-[1 ,2,4]triazolo[4,3-a][1 ^jbenzodiazepin^yO-N'-^-tolyOurea, 
6-(4-chlorophenyl)-1 -methy l-4H-[1 ,2,4Jtriazolo[4,3-a][1 ^Ibenzodiazepine^spiro-S'-fS'-^-tolyl)-^-^- 
dioxoimidazolidine), 

N'-phenyl-(6-(4-chlorophenyl)-1-methyl-4H-[1 f 2,4]triazolo[4 t 3-a][1 ,4]benzodiazepin-4-yl)~ 
carbohydrazide, 

N'-benzoyl-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)- 
carbohydrazide, 

O-benzy l-N-(6-(4-chloropheny l)-1 -methyl-4H-[1 ,2,4]triazolo[4 f 3-a][1 ,4]benzodiazepin-4-yI)- 
carbohydraxamate , 

N-benzyl-(6-(4-chlorophenyl)-1-methyl-4H-[1,2,4]W 

6-(4-chlorophenyl)-1 -undecyl-4H,5H,6H-[1 ,2,43triazolo[4,3-a][1 ^benzodiazepine, 
(1 -methyl-6-phenyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4Jbenzodiazepin-4-yI)methyl-p-toluenesulfonate, 
(6-(4-chlorophenyi)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][l ,4]benzodiazepin-4-yl)carbohydrazide, 
N'-p-tosyl-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4Jbenzodiazepin-4-yl)- 
carbohydrazide, 

N-(6-(4-chloropheny l)-1 -methy l-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-yl)methy I-2- 
indolecarboxamide, 

N-(6-(4-chlorophenyl)-1 -methy l-4H-[1,2,4]triazolo[4 t 3-a][1,4]benzodiazepin-4-yl)-N'-(cyclohexyI)urea 

and 

N-(6-(4-chloropheny l)-1 -methy l-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-y l)-2- 
indolecarboxamide, 

or a pharmaceutical^ acceptable salt thereof. 

17. A method for treating osteoporosis comprising administering an azepine compound or a pharmaceuti- 
cally acceptable salt thereof of the formula 



Ar R 3 5 




wherein 

Ar is aryl or heteroaryl; 

X is an oxygen atom or a sulfur atom; 

Y is hydrogen, alkyl. alkenyl. alkynyl. -(CH 2 )aCOOR 1 
wherein R 1 is hydrogen, alkyl, aryl or aralkyl and a is an integer of 1 to 6, -(CH 2 )a-cycloalkyl wherein a 
is an integer of 1 to 6, -(CH 2 )aN(R 2 )(R 3 ) wherein a is an integer of 1 to 6 and R 2 and R 3 are the same or 
different and each is hydrogen, alkyl or aralkyl, or form, together with the adjacent nitrogen atom, a 
heterocycle, -(CH 2 )bCON(R 41 )(R 42 ) wherein b is 0 or an integer of 1 to 6, and R 41 and R 42 are the 
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same or different and each is hydrogen, alkyl, aryl or aralkyl, or form, together with the adjacent 
nitrogen atom, a heterocycle, -(CH 2 )aCN wherein a is an integer of 1 to 6, or -(CH 2 )aCR 4 3 wherein a is 
an integer of 1 to 6 and R 4 is halogen, or 

X and Y combinediy form =N-N = C(R e )-, =N-C(R 5 ) = C(R 6 )-, =C(R 5 )-N = C(R S )-. = N-O-CO- or 
= N-N(R 5 )-CO- wherein R 5 and. R 6 are each hydrogen, haJogen, alkyi, alkenyl, alkynyl, cycloalkyl, 
cycloalkylalkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, aryloxyalkyl, -(CH 2 )aCOOR 7 wherein a is an 
integer of 1 to 6 and R 7 is hydrogen, alkyl, alkenyl or aralkyl, or -(CH 2 )aNHCOR 43 wherein a is an 
integer of 1 to 6 and R 43 is alkyl or aralkyl; 

W is -NfR 35 )- wherein R 36 is hydrogen or forms a bond with R 35 , -O- or -S-; 

R 35 is hydrogen or forms a bond with R 3S ; 

R is hydrogen, alkyl, haloalkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl or a group of the formula 
selected from the group consisting of: 

-<CH 2 )bN(R 8 )(R 9 ) (1) 

-(CH 2 )bOR 10 (2) 



Z 

-(CHt)bN(R l0 )CN(R ll )(R 12 ) 

-(CH 2 )bN(R 10 )CORa 11 (4) 
-(CH 2 )bN(R 10 )SO 2 R 44 (5) 
-(CH 2 )bN(R 10 )COOR 45 (6) 



Z 

-(CH*)bOCN(R 11 )(R 12 ) < 7 > 



-(CH 2 )bOCOR 4S (8) 
-(CH 2 )bCON(R 47 )(R 48 ) (9) 
-(CH 2 )b0SO 2 R 44 (10) 
-(CH 2 )bCOR 49 (11) 
-(CH 2 )bS(0)nR 11 (12) 
-CON(R 10 )OR 8 (13) 



Z 

H / « j v 

-C0N(R 10 )N(R 10 )CRa 11 ( 14 > 



-CON(R 10 )N(R 10 )SO2Ra 11 (15) 
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Z 

-N(R 10 )CNfR 10 )C0Ra l 1 
Z 

-N(R lo )CN(R lo )S0 2 Ra 11 

-CON(R 10 )N(R 10 )(R 11 ) (18) 
-(CH 2 )bN(R 10 )COCON(R")(R 12 ) (19) 
and 

-(CH 2 )aCOOR 1 (20) 

wherein b is 0 or an integer of 1 to 6, Z is an oxygen atom or sulfur atom, R 8 and R 9 are the same or 
different and each is hydrogen, alkyi, aryl or aralkyl, R 10 is hydrogen, alkyl or araikyl, R 11 and R 12 are 
the same or different and each is hydrogen, alkyl, cycloalkyi, cycloalkylalkyl, aryl, aralkyl, heteroaryl or 
heteroarylaJkyl, Ra 11 is alkyl, cycloalkyi, cycloalkylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl, R 44 is 
alkyl, aryl, aralkyl, cycloalkyi or heteroaryl, R 45 is alkyl, aryl or aralkyl, R 46 is alkyl, alkenyl, alkynyl, 
cycloalkyi, cycloalkylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl, R 47 and R 48 are the same or 
different and each is hydrogen, alkyl, acyl, aryl or aralkyl, R 49 is alkyl, aryl, aralkyl, heteroaryl or 
heteroarylalkyl, n is 0, 1 or 2, a Is an integer of 1 to 6 and R 1 is hydrogen, alkyl, aryl or aralkyl; 

R 1 is hydrogen or -COOR 8 wherein R 8 is hydrogen, alkyl, aryl or aralkyl, or 

R and R' combinedly form a spiro ring of the formula 



0 R 1 2 




R 1 0 * 



wherein b' is 0 or 1, R 10 is hydrogen, alkyl or aralkyl and R' 2 is hydrogen, alkyl, cycloalkyi, 
cycloalkylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl; 
ring Q is a ring selected from 



(16) 
(17) 



wherein R 15 and R 16 are the same or different and each is hydrogen, halogen, alkyl optionally 
substituted by halogen, alkoxy, nitro, amino, amino substituted by alkyl, cyclic amino, hydroxy, acyloxy, 
cyano, carbamoyl, carbamoyl substituted by alkyl, cyclic aminocarbonyl, carboxyl, alkoxycarbonyl or 
aralkyloxycarbonyl, aralkyl, aralkyl substituted by alkyl, alkoxy, nitro, amino, amino substituted by alkyl, 
cyclic amino, hydroxy, acyloxy, cyano, carbamoyl, carbamoyl substituted by alkyl, cyclic aminocar- 
bonyl, carboxyl, alkoxycarbonyl or aralkyloxycarbonyl, 
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R 17 and R 18 are the same or different and each Is hydrogen, halogen, alkyl. alkenyl, alkynyl, 
haloalkyl, alkoxy, nitro, amino, amino substituted by alkyl, cyclic amino, hydroxy, acyloxy, cyano, 
carbamoyl, carbamoyl substituted by alkyl, cyclic aminocarbonyl, carboxyl, alkoxycarbonyl, aralkylox- 
ycarbonyl, cycloalkyl, alkylcarbonyl, a group of the formula 

R 19 -A- 

wherein A is alkylene, alkenylene or alkynylene which may be substituted by 1 to 3 hydroxys and R 19 
is alkoxy, nitro, amino, hydroxy, acyloxy, cyano, carboxyl, alkoxycarbonyl, aralkyloxycarbonyl, phenyl 
optionally substituted by 1 to 3 substituents (e.g. halogen, hydroxy, alkyl, alkoxy, aryl, aryloxy, aralkyl, 
aralkyloxy, alkenyl or alkynyl having 2 to 18 carbon atoms, which may be substituted by 1 to 3 
hydroxys, aralkenyl or aralkynyl having alkenyl moiety or alkynyl moiety having 2 to 18 carbon atoms, 
which may be substituted by 1 to 3 hydroxys), a group of the formula 

(R2°)(R2 1 )NCO- or (R^XR^N-SCfe- 

wherein R 20 and R 21 are the same or different and each is hydrogen, aryl, aralkyl or straight- or 
branched chain alkyl, alkenyl or alkynyl which may be substituted by halogen, hydroxy, nitro, amino or 
substituted amino, or R 20 and R 21 may, together with the adjacent nitrogen atom, form a 3 to 7- 
membered ring which may be substituted by straight- or branched chain alkyl and may have, in the 
ring, nitrogen, oxygen or sulfur atom as a hetero atom (the additional nitrogen atom may be substituted 
by straight- or branched chain alkyl having 1 to 4 carbon atoms, aralkyl or diarylalkyl), a group of the 
formula 

( R 22)( R 23) N . 

wherein R 22 and R 23 are the same or different and each is hydrogen, straight- or branched chain alkyl, 
alkenyl or alkynyl, which may be substituted by halogen, hydroxy, amino, alkylamino, dialkylamino, 
cyclic amino or C-bonded heterocyclic group (carbons may be interrupted by nitrogen, oxygen or sulfur 
atom), straight- or branched chain alkylcarbonyl which may be mono- or di-substituted by hydroxy, 
halogen, amino, alkylamino, dialkylamino, cyclic amino or straight- or branched chain alkyl (this alkyl 
may be substituted by halogen or hydroxy), arylcarbonyl, arylsulfonyl, alkylsulfonyl, or R 22 and R 23 may 
form, together with the adjacent nitrogen atom, a saturated or unsaturated 3 to 7-membered ring which 
may be substituted by straight- or branched chain alkyl and may have, in the ring, nitrogen, oxygen or 
sulfur atom as a hetero atom (each additional nitrogen atom may be substituted by straight- or 
branched chain alkyl), a group of the formula 




wherein R 24 is aryl, aralkyl, arylcarbonyl, a group of the formula 




wherein R 25 and R 26 are the same or different and each is hydrogen, halogen, haloalkyl, amino, nitro, 
cyano, hydroxy, alkyl or alkoxy and B is hydrogen, hydroxy or esterified hydroxy, or alkyl having 
hydroxy and/or carbonyl and X 1 is CH or nitrogen atom, or a group of the formula 
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wherein R 27 and R 28 are the same or different and each is hydrogen, halogen, haloalkyl, amino, nitro, 
cyano. hydroxy, alkyl or alkoxy, 
a group of the formula 

R^-fCHzJd-CaC- 

wherein R 29 is aryl or optionally hydrogenated heteroaryl and d is 0, 1 or 2, a group of the formula 
R 29 -0-(CH 2 )e-O0 

wherein R 29 is as defined above and e is 1 or 2. or a group of the formula 




wherein X° is -OCO-, -CO- or -N(R 51 )C0- where R 51 is hydrogen or alkyl, m is 0 or 1, R 50 is alkyl, 
alkynyl, 2-phenylethynyl, 2-thienylsulfonyl, -(ChbJaCN where a is an integer of 1 to 6, -(CH 2 )b-R 52 
where b Is 0 or an integer of 1 to 6 and R 52 is cycloalkyl, morphlino, thienyl, alkoxy, aryl, imidazolyl or 
tetrahydropyranyl or -S02N(R 53 )(R 54 ) where R 53 and R 54 are the same or different and each is 
hydrogen, alkyl, or R 53 and R 5 *, with the adjacent nitrogen atom, form a heterocycle, or 

adjacent R 17 and R 18 may combinedly form a saturated or unsaturated 5, 6 or 7-membered ring 
which is condensed to thiophene ring, said ring being optionally substituted by a substituent Ra 30 
selected from hydrogen, halogen, alkyl, a group of the formula R 19 -A- wherein each symbol is as 
defined above and a group of the formula (R 20 )(R 21 )NCO- or (R 20 )(R 21 )N-S0 2 - wherein each symbol is 
as defined above, or R 17 and R 18 may combinedly form a 5, 6 or 7-membered hetero ring which may 
have oxygen, sulfur or -N(Rb 30 )- as a hetero atom; 

examples of Rb 30 include hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy carbony I, alkanoyl, 
aroyl, cycloalkylcarbonyl, cycloalkoxycarbonyl, cycloalkylalkylcarbonyl cycloalkylalkoxycar- 
bonyl.cycloalkylaminocarbonyl, a group of the formula R 19 -A- wherein each symbol is as defined above, 
a group of the formula (R 20 )(R 21 )NCO wherein each symbol is as defined above, a group of the formula 
(R 20 )(R 21 )N-S0 2 - wherein each symbol is as defined above, a group of the formula Ra 31 -S0 2 - wherein 
Ra 31 is alkyl, phenyl, phenyl substituted by halogen, alkyl, alkoxy, carboxy, alkylsulfonyl, alkylthlo, 
haloalkyl or optionally substituted phenoxy, heteroaryl or naphthyl, a group of the formula 



Rb sl -NH-C- 
II 

Y l 

wherein Y 1 is oxygen atom or sulfur atom and Rb 31 is alkenyl, alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, 
heteroarylalkyl, phenyl substituted by 1 to 3 substituents selected from alkyl, alkoxy, aryloxy, alkylsul- 
fonyl, halogen and haloalkyl, quinolyl or sulfonyl substituted by phenyl, heteroaryl or naphthyl, or a 
group of the formula 
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RC 5l -S 



-CHi-C- 
II 



wherein Y 1 is oxygen atom or sulfur atom and Rc 31 is alkyl, phenyl substituted by phenyl, halogen, 
alkyl. alkoxy, haloalkyl or optionally substituted phenoxy, or heteroaryl; 

in the above definitions, aryl, aryloxy. aryloxyalkyl, arylcarbonyl, arylsulfonyl, aralkyl, aralkyloxy, 
aralkyloxycarbonyl, aralkenyl, aralkynyl, diarylalkyl, heteroaryl and heteroarylalkyl may have, on the 
ring, 1 to 3 substituents selected from halogen, alkyl, alkoxy, haloalkyl, hydroxy, nitro, amino, cyano 
and acyloxy; cycloalkyl of cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, cycloalkylalkylcarbonyl, 
cycloalkoxycarbonyl, cycloalkylalkoxycarbonyl and cycloalkylaminocarbonyl may have 1 to 3 sub- 
stituents selected from halogen, alkyl, alkoxy, haloalkoxy and aryl. 

18. The method for treating osteoporosis according to Claim 17, comprising administering a compound of 
the formula (I) wherein W is -N(R 3S )- where R 36 forms a bond with R 35 , or a pharmaceutical^ 
acceptable salt thereof. 

19. The method for treating osteoporosis according to Claim 17, comprising administering a compound of 
the formula (I) wherein W is -N(R 36 )- where R 36 forms a bond with R 35 and X and Y combinedly form 
= N-N = C(R S )- where R G is as defined in Claim 17, or a pharmaceutically acceptable salt thereof. 

20. The method for treating osteoporosis according to Claim 17, comprising administering a compound of 
the formula (I) wherein W is -N(R 36 )- where R 36 forms a bond with R 35 and X and Y combinedly form 
= N-N = C(R 5 > where R e ' is alkyl having 6 to 20 carbon atoms, or a pharmaceutically acceptable salt 
thereof. 

21. The method for treating osteoporosis according to Claim 17 or Claim 19, comprising administering a 
compound of the formula (I) wherein the ring Q is 

wherein R 17 and R 18 are as defined in Claim 17, or a pharmaceutically acceptable salt thereof. 

22. The method for treating osteoporosis according to Claim 21 , comprising administering a compound of 
the formula (I) wherein W is -N(R 35 )- where R 36 forms a bond with R 35 , R is alkyl, aryl, heteroaryl, 
aralkyl, heteroarylalkyl or a group of the formula selected from the group consisting of: 

-(CH 2 )bN(R 8 )(R 9 ) (1) 

-(CH 2 )bOR 10 (2) 



Z 

-(CHt)bN(R l0 )CN(R 11 )(R 11 ) < 3 > 
-(CH 2 )bN(R ,0 )CORa" (4) 



-<CH 2 )bN(R 10 )SO 2 R" (5) 
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-<CH 2 )bN(R ,0 )COOR 45 (6) 
Z 

-(CH 2 )bOCN(R ll )(R 12 ) 

-(CH 2 )bOCOR 46 (8) 
-(CH 2 )bCON(R* 7 )(R* 8 ) (9) 
-(CH 2 )bOS02R* 4 (10) 
-(CH 2 )bCOR 49 (11) 
-(CH 2 )bS(0)nR 11 (12) 
-CON(R 10 )OR 8 (13) 

Z 
II 

-CON(R lo )N(R lo )CRa 11 
-CON(R 10 )N(R 10 )SO 2 Ra 11 (15) 

Z 

-N(R 10 )CN(R 10 )CORa 11 (16) 

Z . . • . / ' ; 

-N(R lo )CN(R lo )S02Ra 11 

-CON(R 10 )N(R 10 )(R 11 ) (18) 
-(CH 2 )bN(R 10 )COCON(R")(R 12 ) (19) 
and 

-(CH 2 )aCOOR 1 (20) 

wherein each symbol is as defined in Claim 17 and the ring Q is a group of the formula 

wherein each symbol is as defined in Claim 17, or a pharmaceutical^ acceptable salt thereof. 

23. The method for treating osteoporosis according to Claim 21 , comprising administering a compound of 
the formula (I) wherein W is -N(R 3S )- wherein R 36 forms a bond with R 35 , R is alkyl, aryl, aralkyl or a 
group of the formula selected from the group consisting of: 

-(CH 2 )bN(R*)(R9) (1) 



(7) 



(14) 
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Z 

-(CH 2 )bN(R l0 )CN(R ll )(R 12 ) 

-<CH 2 )bN(R 10 )CORa 11 (4) 
-(CH 2 )bN(R 10 )SO2R 4 * (5) 
-(CH 2 )bN(R 10 )COOR* s (6) 



Z 

-(CHz)bOCN(R 11 )(R 1 *) ( 

-(CH 2 )bCON(R 47 )(B* 8 ) (9) 
-(CH 2 )bOS0 2 R+* (10) 
-(CH 2 )bCOR* 9 (11) 
and 

-(CH 2 )aCOOR* (20) 

wherein each symbol is as defined in Claim 17 and the ring Q is a group of the formula 



wherein each symbol is as defined in Claim 1 7, or a pharmaceutically acceptable salt thereof. 

24. The method for treating osteoporosis according to Claim 17, comprising administering a compound of 
the formula (I) which is selected from the group consisting of: 

9-tert-butyl-4-(2<:hlorophenyl)-2-(2-(4-isob^ 
[4,3-a][1 ,4]diazepine, 

3- l4-(2-chlorophenyl)-6,9-dimeto 
morpholide, 

4- (2-chlorophenyI)-6.9-dimethyl-2(3-morpholinopropyl)-6H-thieno[3,2-f][1, 2 l 4Jtriazolo[4,3-a][1 ,4]- 
diazepine, 

4-(2-chlorophenyl)-2-(2-(4-isobutylphenyl)ethyl)-9-methyl-6-propyl-6H-thieno[3 I 2-fI[1 ,2,4]triazolo[4,3- 
a][1 ,4]diazepine, 

4-(2^hlorophenyl)-6-isobutyl-2-(2-(4-isobutylphenyl)ethyl)-9-methyl-6H-thieno 
t4,3-a][1 ,4]diazepine, 

4~(2<:hlorophenyl)-2-(2-(4-isobutylphenyl)eth^^ 
a][1 ,4]diazepine, 

6-benzyl-4-(2-chlorophenyl)-2-(2-(4-isobutylphenyl)ethyl)-9-methyl-6H-thieno[3 f 2-f][1 ,2,4]triazolo[4,3- 
a][1 ,4]diazepine, 

N-(4-(2-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3 r 2-f][1 f 2,4]triazolo[4 t 3-a][1 l 4]diazepin-6-yl)-2- 
indolecarboxamide, 

N-(4-(2-chlorophenyI)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4 l 3-a3[1 t 4]diazepin-6-yl)-3- 
indoleacetamide, 

113 



EP 0 638 560 A1 



6-benzoylamino-4-(2-chIoroph8nyl)2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4,3-a][1 ,4]- 
diazepine, 

4-(2-chlorophenyl)-2^thyl-9-methyl^(3-(3-tolyf)ureido)^H-thieno[3,2-f][1 ,2,4]triazoio[4,3-a][1 ,4]- 
diazepine, 

8S-( + )-6-(2-chloroph8nyl)-3-cyclopropanecarbonyl-8,1 1-dimethy 1-2,3 ,4,5-tetrahy dro-8H-py rido- 
[4 t ( 3^4,5]thleno[3 a 2-fI1 ,2,4]triazolo[4,3-a][1 ,4]diazepine, 

6-(2-chlorophenyI)-8,9-dihydro-1 t 4-dimethyl-8-morpholinocarbony!-4H ( 7H-cyclopenta[4,5]thieno[3 l 2 
f][1 ,2,4]triazolo[4,3-a][1 ,4]diazeprne, 

(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4,3-a][1,4]diazepin-6-yl)acet)C 
acid, 

N-(2-methoxyphenyO-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4Jtriazolo[4,3-a][1 ,4]- 
diazepin-6-yl)acetamide, 

N-phenyl-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3 t 2-f3[1,2,4Jtriazolo[^ ,4]diazepin-6- 
yi)acetamide, 

N-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2 t 4]triazolo[4,3-a][1,4]diazepin-6-yl)-p- 
toluenesulfonamide, 

(4-(4-methoxyphenyl)-2-ethy!-9-methyl-6H-thieno[3 f 2-n[1,2,4]triazolo[4,3^ ,4]diazepin-6-yl)-N-(3- 
methylphenyf)carbarnate, 

4-(2^hlorophenyl)-2^thyl-9-methy^ ,2,4]triazolo[4,3-a][1 ,4> 

diazepine, 

N-(4K:hIorophenyI)-N , -(4-(4-chlorophenyl)-2-Bthyl-9-methyl-6H-thieno[3 t 2-f][1 t 2,4^ 
diazepin-6-y!)urea, 

N-(4-(4-chlorophenyl)-2-ethyl-9-methy^ 
methoxyphenyl)urea, 

N-(4-(4-chlorophenyl)-2-hexyl-9-methyl-6H-thieno[3 t 2-f][1,2,4Jtriazolo[4,3-a][1 ,4]diazepin-6-yl)-N'-(3- 
methylphenyl)urea, 

N-(4-(2-chlorophenyl)-2,3,9-trimethyl-6H-thieno[3,2-f][1 ,2 f 4]triazolo[4,3-a]t1 ,4]diazepin-6-yl)-N'-(3- 
methylphenyljurea, 

N-(4-(2-chlorophenyl)-9-cyclohexyl-2-ethyl-6H-thieno[3 P 2-f][1 ,2,4]triazolo[4,3-a][1,4]diazepin-6-yl)-N , 
(3-methoxyphenyl)urea, 

N-(2-ethyl-9-methyl-4-(4-methylphenyl^ 
methylphenyl)urea, 

N-(4-(2-chlorophenyl)-2-ethy^ 
phenylurea, 

N-(2^thyl-9-methyl-4-phenyl-6H-thieno^ 
methylphenyl)urea, 

N-(4-(4^hlorophenyI)-2-ethyl-9-methyl-6H-thieno[3,2-f][1,2,4Jtriazolo[4 l 3-a][1 ,4]diazepin-6-yl)-N , -(2- 
methoxyphenyl)urea, 

N-(4-(2-chlorophenyl)-2-ethy!-9-methyl-6^ 
phenylthiourea, 

N-(2-butyl-4-(4^hlorophenyI)-9-mett^^ ,4]diazepin-6-yl)-N'-(3- 
methylphenyl) urea, 

N-(4-(2-chloropheny!)-2-ethyl-9-cycl^^ 
(2-methy!phenyl)urea, 

4-(4-chlorophenyl)-2-ethyl-9-m^ 
diazepine, 

2-ethyI-4-phenyl-9-undecyl-4H,6H-thieno[2,3-e][1,2,4]triazolo[3,4-c][1 ,4]oxazepine, 
6-(2-chloropheny -undecy 1-7,8,9,1 0-hexahydro-4H,6H-triazolo[3,4-c][1 ]benzothieno[2,3-e][1 ,4]- 
oxazepine, 

4-(2-chlorophenyl)-2-(2-(4-isobutylphenyl)ethyl)-9-methyl-4H,6H-thieno[2,3-e][1 ,2,4]triazolo[3,4«c]- 
[1 ,4]oxazepine, 

4-(4-chlorophenyl)-2-ethyl-9-(3-^ 
[1 ,4]oxazepine, 

2-ethyl-9-heptyl-4-(4-methoxyphenylHH,6H-thieno[2,3-e]t1,2,4]triazoIo[3,4-c][1 ,4]oxazepine, 
2-ethyI-4-(4-methylphenyl)-9-undecyl-4H,6H-thienot2,3-e][1,2 i 4Jtriazolo[3 l 4-c][1,4]o 
2-ethyl-4-(4-hydroxyphenyl)-9-undecyi-4H,6H-thieno[2,3-e][1 ,2,4]triazolo[3 f 4-c][1 ,4]oxazepine and 
2-ethyl-4-(4-(2Klimethylamin^ ,2,4]triazolo[3,4-c][1,4> 
oxazepine, 
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or a pharmaceutically acceptable salt thereof. 

25. The method for treating osteoporosis according to Claim 17 or Claim 20, comprising administering a 
compound of the formula (I) wherein the ring Q is a group of the formula 

R 1 5 

wherein R t5 and R 15 are as defined in Claim 17, or a pharmaceutically acceptable salt thereof. 

26. The method for treating osteoporosis according to Claim 25, comprising administering a compound of 
the formula (I) wherein the ring Q is a group of the formula 

R ie ^CK-t 

wherein R 15 and R 1G are as defined in Claim 17, W is -N(R 36 )- where R 3S is hydrogen or forms a bond 
with R 35 or -O, R is hydrogen, heteroaryialkyl or a group of the formula selected from the group 
consisting of: 

Z 

-(CH 4 )bN(R l0 )CN(R ll )(R 11 ) (3) 

-(CH 2 )bN(R 10 )SO2R 44 (5) 
-(CH 2 )bN(R 10 )COOR 45 (6) 

Z 

- ( CH* ) bOCN ( R 1 1 ) ( R l 2 ) ( 7 > 

-(CH 2 )bOCOR* 6 (8) 
-(CH 2 )bCON(R* 7 )(R* B ) (9) 
-(CH 2 )bOS0 2 R** (10) 
-CON(R 10 )OR 8 (13) 
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Z 
II 

-C0N(R ,o )N(R ,o )CRa 11 



(14) 



Z 

-N(R* 0 JCNtR 1 0 )C0Ra 



1 1 



. (16.) 



Z 

-N(R l 0 )CN(R 10 )S0*Ra l 1 



(IV) 



and 



-CON(R 10 )N(R 10 )(R 11 ) (18) 

wherein each symbol is as defined in Claim 17, and R' is hydrogen or -COOR 8 wherein R 8 is as 
defined in Claim 17, or R and R' combinedly form a spiro ring of the formula 



wherein each symbol is as defined in Claim 17, or a pharmaceutical^ acceptable salt thereof. 

27. The method for treating osteoporosis according to Claim 17, comprising administering a compound of 
the formula (I) which is selected from the group consisting of: 

6-(4-chlorophenyl)-1 -undecyl-4H,6H-[1 ,2,4]triazol[4,3-a][1 ,4]benzoxazepine, 

8- decyl-1 ,4~dimethyl-6-phenyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepine, 

9- decyl-1 ,4-dimethyl-6-phenyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4Jbenzodiazepine t 
6-(4-chlorophenyl)-1 -undecyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 
6-(4-chlorophenyl)-1 -undecyl-4H,5H,6H-[1 ,2,4]triazolo[4,3-a][1 ^benzodiazepine, 
6-(4-chiorophenyl)-1 -(3-(isobutylphenyl)propyl)-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 
N-benzoyl-N'-(6-(4~chlorophenyl)-1 -methy1-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)urea, 
N-(6-(4-chlorophenyl)-1-methyl-4H-[1 ,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl)-N , -(2-pyridyi)urea I 
N-(6-(4-chlorophenyl)-1-methyl-4H-t1,2,4]triazolo[4 f 3-a][1 ,4]benzodiazepin-4-yl)-N'-(3-pyridyl)urea t 
N-(8-chloro-1 -methy!-6-pheny l-4H-[1 ,2,4}triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)-N T -(2- 

methoxyphenyl)urea, 

N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yI)-N , -(2- 
methoxyphenyI)urea, 

N-(6-(4-chlorophenyl)-1 -methyI-4H-[1 ( 2,4Jtriazolo[4,3-a][1 ^benzodiazepin^-yty-N'-^-tolyOurea. 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ^benzodiazepin^-ylJ-W-pheny!- 
oxalyldiamide, 

N-(1 -(methyl-6-(2-thienyl)-4H-[1 ,2,4]triazolo[4,3-a)[1 ,4]benzodiazepin-4-yi)-N'-(3-tolyl)urea, 
6-(4<;hlorophenyl)-1-methyl-4H-[1 t 2,4]triazolo[4,3-a][1 ^benzodiazepine^spiro-SHS'-P-tolyl)^',^- 
dioxoimidazolidine), 

N-(6-(4-chloropheny!)-4-ethoxycarbonyl-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)- 
rvr-(3-tolyl)urea, 




\ 
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(1 -methyl-6-phenyl-4H-[1 ,2,4]triazolo[4,3-a][ 1 f 4Jbenzodiazepin-4-yl)methyl-p-toluenesulfonate, 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ^Jbenzodiazepin^-yOmethyi-N'-p- 
methoxypheny!)urea, 

N-[6-(4-chloropheny l)-1 -methyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodia2epin-4-yOmethyJ]-N , -(3-tolyl)- 
urea, 

N-(3-tolyl)-0-((1-methyi-6-phenyl-4H-[1 t 2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)methyl)carbamate, 
N-(2-methoxyphenyl)-0-(<1 -methyl-6-phenyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)methy I)- 
carbamate, 

(1-methyl-6-phenyl-4H-[1 ^,4]triazolo[4 f 3-a][1 ,4]benzodiazepin-4-yl)methyl phenylacetate, 
6-(4-chlorophenyl)-4-(3-indolylmethyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ^benzodiazepine, 
N-(6-(4-chloropheny l)-1 -methyl-4H-[1 ,2,4]triazolo[4 f 3-a][1 ,4]benzodiazepin-4-y l)-Obenzyl carba- 
mate, 

N-(6-(4-chloropheny l)-1 -methyl-4H-[1 ,2,4]triazolo[4 f 3-a]t1 ,4]benzodiazepin-4-yl)benzylsulfonamide, 
(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)carbohydrazide, 
lsP-p-tosyl-(6-(4-chloropheny l)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a]ri ,4]benzodiazepin-4-y I)- 
carbohydrazide, 

Obenzyl-N-(6-(4~ch1oropheny IM -methyl-4H-[1 ,2,4]triazolo[4 ( 3-a][1 ,4]benzodiazepin-4-yl)- 
carbohydroxamate, 

N-benzyl-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazo!o[4 t 3-a][1 ,4]benzodiazepine-1 -y!)- 
carboxamide, 

N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2.4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)methyl-2- 
indolecarboxamlde, 

N-benzy l-N'-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-y l)urea, 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2 f 4]triazolo[4,3-a][1 ^Ibenzodiazepin^-yl^N'-fcyclohexylJurea, 
N-(6-(4-chlorophenyl)-1 -methy l-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-yl)-2- 
indolecarboxamide, 

8-chloro-6-(2-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 
8-chloro-6-phenyl-1-methyl-4H-[1 ,2,4Jtriazoio[4,3-a][1 ,4]benzodiazepine and 
8-chloro-6-(2-chiorophenyl)-4H-imidazo[1 ,2-a][1 ^benzodiazepine, 
or a pharmaceutical^ acceptable salt thereof. 

2a A use for producing a therapeutic agent for osteoporosis, of an azepine compound or a pharmaceuti- 
cal^ acceptable salt thereof of the formula 



Ar R 3 5 




wherein 

Ar is aryl or heteroaryl; 

X is an oxygen atom or a sulfur atom; 

Y is hydrogen, alkyl, alkenyl, alkynyl, -(CH 2 )aCOOR 1 
wherein R 1 is hydrogen, alkyl, aryl or aralkyl and a is an integer of 1 to 6, -(CH 2 )a-cycloaIkyl wherein a 
is an integer of 1 to 6, -(CH 2 )aN(R 2 )(R3) wherein a is an integer of 1 to 6 and R 2 and R 3 are the same or 
different and each is hydrogen, alkyl or aralkyl, or form, together with the adjacent nitrogen atom, a 
heterocycle, -(CH 2 )bCON(R* 1 )(R 42 ) wherein b is 0 or an integer of 1 to 6, and R 41 and R* 2 are the 
same or different and each is hydrogen, alkyl, aryl or aralkyl, or form, together with the adjacent 
nitrogen atom, a heterocycle, -(CH 2 )aCN wherein a is an integer of 1 to 6, or -(CH 2 )aCR* 3 wherein a is 
an integer of 1 to 6 and R* is halogen, or 
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X and Y combinedly form =N-N = C(R 6 )-, = N-C(R 5 ) = C(R 5 )-, =C(R 5 )-N = C(R G )-, = N-O-CO- or 
= N-N(R 5 )-CO- wherein R 5 and R 6 are each hydrogen, halogen, alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkylalkyl, aryi, heteroaryl, aralkyl, heteroarylalkyl, aryloxyalkyl, -(CH 2 )aCOOR 7 wherein a is an 
integer of 1 to 6 and R 7 is hydrogen, alkyi, alkenyl or aralkyl, or -(ChfeJaNHCOR 43 wherein a is an 
integer of 1 to 6 and R 43 is alkyl or aralkyl; 

W is -N(R 3G )- wherein R 3S is hydrogen or forms a bond with R 35 , -O or -S-; 

R 35 is hydrogen or forms a bond with R 3 * ; 

R is hydrogen, alkyl, haloalkyl, aryi, heteroaryl, aralkyl, heteroarylalkyl or a group of the formula 
selected from the group consisting of: 

-<CH 2 )bN(R 8 )(R 9 ) (1) 

-(CH 2 )bOR 10 (2) 



Z 

-(CH2)bN(R 10 )CN(R ll )(R 12 ) (?■) 



-(CH 2 )bN(R 10 )CORa 11 (4) 
-(CH^bNfR'^SCfeR 44 (5) 
-(CH 2 )bN(R 10 )COOR 45 (6) 



Z 
I' 

-(CfU)bOCN(R 11 )(R 11 ) (7) 



-(CH 2 )bOCOR 46 (8) 
-{CH 2 )bCON(R 4 7 )(R 48 ) (9) 
-(CHjObOSCfeR 44 (10) 
-(CH 2 )bCOR 49 (11) 
-(CH 2 )bS(0)nR 11 (12) 
-CON(R 10 )OR 8 (13) 



-CON(R 10 )N(R 10 )CRa l 



(14) 



-CON(R 10 )N(R 10 )S0 2 Ra 11 (15) 



118 



EP 0 638 560 A1 



(16) 



(17) 



-CON(R 10 )N(R 10 )(R 11 ) (18) 
-(CH 2 )bN(R 10 )COCON(R 11 )(R 12 ) (19) 
and 

-(CHsJaCOOR 1 (20) 

wherein b is 0 or an integer of 1 to 6, 2 is an oxygen atom or sulfur atom, R 8 and R 9 are the same or 
different and each is hydrogen, alkyl, aryl or aralkyl, R 10 is hydrogen, alky I or aralkyl, R 11 and R 12 are 
the same or different and each is hydrogen, alkyl, cycloalkyl, cycloaikylalkyl, aryl, aralkyl, heteroaryl or 
heteroarylalkyl. Ra 11 is alkyl, cycloalkyl, cycloaikylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl, R 44 is 
alkyl, aryl, aralkyl, cycloalkyl or heteroaryl, R 45 is alkyl, aryl or aralkyl. R 4E is alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloaikylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl, R 47 and R 48 are the same or 
different and each is hydrogen, alkyl, acyl, aryl or aralkyl, R 49 is alkyl, aryl, aralkyl, heteroaryl or 
heteroarylalkyl, n is 0, 1 or 2, a is an integer of 1 to 6 and R 1 is hydrogen, alkyl, aryl or aralkyl; 

R' is hydrogen or -COOR 8 wherein R 8 is hydrogen, alkyl, aryl or aralkyl, or 

R and R' combinedly form a spiro ring of the formula 




R l 0 

wherein b' is 0 or 1, R 10 is hydrogen, alkyl or aralkyl and R 12 is hydrogen, alkyl, cycloalkyl, 
cycloaikylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl; 
ring Q is a ring selected from the group consisting of: 

wherein R 15 and R 16 are the same or different and each is hydrogen, halogen, alkyl optionally 
substituted by halogen, alkoxy, nitro, amino, amino substituted by alkyl, cyclic amino, hydroxy, acyloxy, 
cyano, carbamoyl, carbamoyl substituted by alkyl, cyclic aminocarbonyl, carboxyl, alkoxycarbonyl or 
aralkyloxycarbonyl, aralkyl, aralkyl substituted by alkyl, alkoxy, nitro, amino, amino substituted by alkyl, 
cyclic amino, hydroxy, acyloxy, cyano, carbamoyl, carbamoyl substituted by alkyl, cyclic aminocar- 
bonyl, carboxyl, alkoxycarbonyl or aralkyloxycarbonyl, 



Z- 

-N(R lo )CN(R 10 )CORa 11 

Z " ' "V/* 
-N(R 10 )CN(R l0 )S0iRa 11 
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R 17 and R 18 are the same or different and each is hydrogen, halogen, alkyl, alkenyl, alkynyl, 
haloalkyl, alkoxy, nitro, amino, amino substituted by alkyl, cyclic amino, hydroxy, acyloxy, cyano, 
carbamoyl, carbamoyl substituted by alkyl, cyclic aminocarbonyl, carboxyl, alkoxycarbonyl, aralkylox- 
ycarbonyl, cycloalkyl, alkylcarbonyl, a group of the formula 

R 19 -A- 

wherein A is alkylene, alkenylene or alkynylene which may be substituted by 1 to 3 hydroxys and R 19 
is alkoxy, nitro, amino, hydroxy, acyloxy, cyano, carboxyl, alkoxycarbonyl, aralkyloxycarbonyl, phenyl 
optionally substituted by 1 to 3 substituents (e.g. halogen, hydroxy, alkyl, alkoxy, aryl, aryloxy, aralkyl, 
aralkyloxy, alkenyl or alkynyl having 2 to 18 carbon atoms, which may be substituted by 1 to 3 
hydroxys, aralkenyl or aralkynyl having alkenyl moiety or alkynyl moiety having 2 to 1 8 carbon atoms, 
which may be substituted by 1 to 3 hydroxys), a group of the formula 

(R^XR^NCO- or (R^XR^N-SCfe- 

wherein R 20 and R 21 are the same or different and each is hydrogen, aryl, aralkyl or straight- or 
branched chain alkyl, alkenyl or alkynyl which may be substituted by halogen, hydroxy, nitro, amino or 
substituted amino, or R 20 and R 21 may, together with the adjacent nitrogen atom, form a 3 to 7- 
membered ring which may be substituted by straight- or branched chain alkyl and may have, in the 
ring, nitrogen, oxygen or sulfur atom as a hetero atom (the additional nitrogen atom may be substituted 
by straight- or branched chain alkyl having 1 to 4 carbon atoms, aralkyl or diarylalkyl), a group of the 
formula 

(R 22 )(R 23 )N- 

wherein R 22 and R 23 are the same or different and each is hydrogen, straight- or branched chain alkyl, 
alkenyl or alkynyl, which may be substituted by halogen, hydroxy, amino, alkylamino, dialkyiamino, 
cyclic amino or C-bonded heterocyclic group (carbons may be interrupted by nitrogen, oxygen or sulfur 
atom), straight- or branched chain alkylcarbonyl which may be mono- or di-substituted by hydroxy, 
halogen, amino, alkylamino, dialkyiamino, cyclic amino or straight- or branched chain alkyl (this alkyl 
may be substituted by halogen or hydroxy), arylcarbonyl, arylsulfonyl, alkylsulfonyl, or R 22 and R 23 may 
form, together with the adjacent nitrogen atom, a saturated or unsaturated 3 to 7-membered ring which 
may be substituted by straight- or branched chain alkyl and may have, in the ring, nitrogen, oxygen or 
sulfur atom as a hetero atom (each additional nitrogen atom may be substituted by straight- or 
branched chain alkyl), a group of the formula 





wherein R 2 * is aryl, aralkyl, arylcarbonyl, a group of the formula 




wherein R 25 and R 2C are the same or different and each is hydrogen, halogen, haloalkyl, amino, nitro, 
cyano, hydroxy, alkyl or alkoxy and B is hydrogen, hydroxy or esterified hydroxy, or alkyl having 
hydroxy and/or carbonyl and X 1 is CH or nitrogen atom, or a group of the formula 
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N — 



wherein R 27 and R 28 are the same or different and each is hydrogen, halogen, haloalkyl, amino, nitro, 
cyano, hydroxy, alkyl or alkoxy, 
a group of the formula 

R^-fCHzJd-OO 

wherein R 29 is aryl or optionally hydrogenated heteroaryl and d is 0, 1 or 2, a group of the formula 
R 29 -0-(CH 2 )e-C^C- 

wherein R 23 is as defined above and e is 1 or 2, or a group of the formula 



wherein X° is -OCO-, -CO- or -N(R 51 )CO- where R 51 is hydrogen or alkyl, m is 0 or 1, R 50 is alkyl, 
alkynyl, 2-phenylethynyl, 2-thienylsulfonyl, -(CH 2 )aCN where a is an integer of 1 to 6, -(Chfejb-R 52 
where b is 0 or an integer of 1 to 6 and R 52 is cyoloalkyl, morphlino, thienyl, alkoxy, aryl, imidazoiyl or 
tetrahydropyranyl or -S02N(R 53 )(R 5 *) where R 53 and R 54 are the same or different and each is 
hydrogen, alkyl, or R S3 and R 54 f with the adjacent nitrogen atom, form a heterocycle or 

adjacent R 17 and R 18 may combinedly form a saturated or unsaturated 5, 6 or 7-membered ring 
which is condensed to thiophene ring, said ring being optionally substituted by a substituent Ra 30 
selected from hydrogen, halogen, alkyl, a group of the formula R 19 -A- wherein each symbol is as 
defined above and a group of the formula (R 20 )(R 21 )NCO- or (R 20 )(R 21 )N-SO2- wherein each symbol is 
as defined above, or R 17 and R 1 * may combinedly form a 5, 6 or 7-membered hetero ring which may 
have oxygen, sulfur or -N(Rb 30 }- as a hetero atom; 

examples of Rb 30 include hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, alkoxycarbonyl, alkanoyl, 
aroyl, cycloalkylcarbonyl, cycloalkoxycarbonyl, cycloalkylalkylcarbonyl, cycloalkylalkoxycarbonyl, 
cycloalkylaminocarbonyl, a group of the formula R 19 -A- wherein each symbol is as defined above, a 
group of the formula (R 20 )(R 21 )NCO- wherein each symbol is as defined above, a group of the formula 
(R 20 )(R 21 )N-S02- wherein each symbol is as defined above, a group of the formula Ra 31 -S02- wherein 
Ra 31 is alkyl, phenyl, phenyl substituted by halogen, alkyl, alkoxy, carboxy, alkylsulfonyl, alkylthio, 
haloalkyl or optionally substituted phenoxy, heteroaryl or naphthyl, a group of the formula 



wherein Y 1 is oxygen atom or sulfur atom and Rb 31 is alkenyl, alkyl, cycloalkyl, aryl, aralkyt, heteroaryl. 
heteroarylalkyl, phenyl substituted by 1 to 3 substituents selected from alkyl, alkoxy, aryloxy, alkylsul- 
fonyl, halogen and haloalkyl, quinolyl or sulfonyl substituted by phenyl, heteroaryl or naphthyl, or a 
group of the formula 




Rb 3l -NH-C- 
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Rc 5, -S-CH t -C- 



wherein Y 1 is oxygen atom or sulfur atom and Rc 31 is alkyl, phenyl substituted by phenyl, halogen, 
alky I, alkoxy, haloalkyl or optionally substituted phenoxy, or heteroaryl; 

in the above definitions, aryl, aryloxy, aryloxyalkyl, arylcarbonyl, arylsulfonyl, aralkyl, aralkyloxy, 
aralkytoxycarbonyl, aralkenyl, aralkynyl, diarylalkyl, heteroaryl and heteroarylalkyl may have, on the 
ring, 1 to 3 substituents selected from halogen, alkyl, alkoxy, haloalkyl, hydroxy, nitro, amino, cyano 
and acyloxy; cycloalkyl of cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, cycloalkylalkylcarbonyl, 
cycloalkoxycarbonyl, cycloalkylalkoxycarbonyl and cycloalkylaminocarbonyl may have 1 to 3 sub- 
stituents selected from halogen, alkyl, alkoxy, haloalkoxy and aryl. 

29. The use according to Claim 28, of a compound of the formula (I) wherein W is -N(R 3G )- where R 36 
forms a bond with R 35 , or a pharmaceutical ly acceptable salt thereof for producing a therapeutic agent 
for osteoporosis. 

30. The use according to Claim 28, of the compound of the formula (I) wherein W is -N(R 36 )- where R 36 
forms a bond with R 35 and X and Y combinedly form =N-N = C(R e >- where R G is as defined in Claim 
28, or a pharmaceutical ly acceptable salt thereof for producing a therapeutic agent for osteoporosis. 

31. The use according to Claim 28, of the compound of the formula (I) wherein W is -N(R 3G )- where R 3e 
forms a bond with R 35 and X and Y combinedly form = N-N = C(R G > where R Gt is alkyl having 6 to 20 
carbon atoms, or a pharmaceutical^ acceptable salt thereof for producing a therapeutic agent for 
osteoporosis. 

32. The use according to Claim 28 or Claim 30, of a compound of the formula (I), wherein the ring Q is 



wherein R 17 and R 18 are as defined in Claim 28, or a pharmaceutical ly acceptable salt thereof for 
producing a therapeutic agent for osteoporosis. 

33. The use according to Claim 32, of a compound of the formula (I) wherein W is -N(R 3G )- where R 3G 
forms a bond with R 3S , R is alkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl or a group of the formula 
selected from the group consisting of: 




or 




-(CH 2 )bN(R 8 )(R 9 ) (1) 



-(CH 2 )bOR 10 (2) 



Z 

-(CH,)bN(R xo )CN(R ll )(R 12 ) 



(3) 



-(CH 2 )bN(R 10 )CORa 11 



(4) 



-(CH 2 )bN(R 10 )SO 2 R" 



(5) 
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-(CH 2 )bN(R 10 )COOR 45 (6) 
Z 

-(CHz)bOCN(R 11 MR 1 *) < 7 > 

-(CH 2 )bOCOR* G (8) 
-(CH 2 )bCON(R 47 )(R* 8 ) (9) 
-(CHzJbOSCbR 44 (10) 
75 -(CH 2 )bCOR* 9 (11) 
-(CH 2 )bS(0)nR 11 (12) 
-CON(R'°)OR 8 (13) 



10 



20 



25 



35 



40 



SO 



-CON(R 10 )N(R 10 )CRa 11 (14) 



-CONCR^NfR^SCkRa" (15) 
30 Z 

-N(R lo )CN(R lo )CORa 11 . (16) 

z .* . 

-N(R lo )CN(R 10 )S0 2 Ra 1 1 (17) 



-CON(R 10 )N(R 10 )(R") (18) 
-(CH 2 )bN(R 10 )COCON(R 1 1 )(R 12 ) (19) 
and 

45 -(CH 2 )aCOOR 1 (20) 

wherein each symbol is as defined in Claim 28 and the ring Q is a group of the formula 



R 



55 wherein each symbol is as defined in Claim 28, or a pharmaceutically acceptable salt thereof for 
producing a therapeutic agent for osteoporosis. 
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34. The use according to Claim 32, of a compound of the formula (I) wherein W is -N(R 3S )- wherein R 35 
forms a bond with R 35 , R is alkyl, aryl, aralkyl or a group of the formula selected from the group 
consisting of: 

-(CH 2 )bN(R8)(R9) (1) 

Z 

-(CH2)bN(R l0 )CN(R ll )(R 12 ) (3) 

-(CH 2 )bN(R'°)CORa" (4) 
-(CH 2 )bN(R 10 )SO 2 R" (5) 
-(CH 2 )bN(R 10 )COOR 4S (6) 



Z 

-(CHi)bOCN(R\M(R 11 ) (7) 

-(CH 2 )bCON(R* 7 )(R* 8 ) (9) 
-(CH 2 )bOS0 2 R 44 (10) 
-(CH 2 )bCOR* 9 (11) 
and 

-(CHsOaCOOR 1 (20) 

wherein each symbol is as defined in Claim 28 and the ring Q is a group of the formula 



wherein each symbol is as defined in Claim 28, or a pharmaceutical ly acceptable salt thereof, for 
producing a therapeutic agent for osteoporosis. 

35. The use according to Claim 28, of a compound of the formula (I) which is selected from the group 
consisting of: 

9-tert-butyl-4-(2<;hlorophenyl)-2-(2-^ 
[4,3-a][1 ,4]diazepine, 

3- [4-(2-chlorophenyl)-6,9-dimethyl-6H-thieno[3,2-f][1,2,4]triazolo[4,3-a][1 l 4]dia2epin-2-yl]propionic 
morpholide, 

4- (2-chlorophenyl)-6 f 9-dimethyI-2-(3-mor^ ,4]- 
diazepine, 

4-(2-chlorophenyl)-2-(2-(4-isobutylphenyl)ethyl)-9-methyl-6-propyl-6H-thieno[3 ( 2-f|[1 ,2,4]triazolo[4,3- 
a]P ,4]diazepine, 

4-(2-chlorophenyl)-6HSobutyl-2-(2-(4-isobutylphenyl)ethyl)-9-methy!-6H-thieno[3.2-f][1 ,2,4]triazoio- 
[4,3-a][1 ,4] diazepine, 

4-<2-chlorophenyl)-2-(2-(4-isobutylphenyl)ethy^^^ 
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a][1,4]diazepine, 

6-benzyl-4-(2-chlorophenyl)-2-(2-(4-isobuty!phe^ ,2 t 4]triazolo[4,3- 
a][1 ,4]diazepino, 

N-(4-(2^hiorophenyl)-2-ethyl-9-methyl-6H-thieno[3 l 2-f][1 > 2,4)tria2olo[4 i 3-a][1 ,4]diazepin-6-yl)-2- 
indolecarboxamide, 

N-(4-(2-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1.2 l 4]tria20lo[4,3-a][1 ,4]diazepin-6-yl)-3- 
indoleacetamide, 

6-ben2oylamino-4-(2-chlorophenyl)-2^thyl-9-methyl-6H-thieno[3 l 2-f][^ ,4]- 
diazepine, 

4-(2-chlorophenyl)-2-ethyl-9-methy^^ 
diazepine, 

8S-( + )-6-(2-chlorophenyi)-3-cyclopropanecarbonyl-8 p 1 1 -dim ethy 1-2,3 ,4,5-tetrahy dro-8H-py rido- 
[4 l .3 t :4,5]thieno[3 l 2-f][1 ,2,4]triazolo[4,3-a][1 ,4]diazepine t 

6-(2-chiorophenyl)-8,9-dihydro-1 I 4-dim0thyl-8-morpholinocarbonyl-4H,7H-cyclo 
f][1 ,2,4]triazolo[4,3-a][1 ,4]diazepine t 

(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f]t1 ,2,4]triazolo[4,3-a][1,4]diazepin-6-yl)acetic 
acid, 

N-(2-methoxyphenylH^(4^hlorophenyl)-2-etty^ ,4]- 
diazepin-6-yl)acetamide, 

N-phenyl-(4-(4-chlorophenyl)-2^thyl-9-methyl-6H-thieno[3,2-f][1,2,43triazolo[4,3-a][1^ 
yl)acetamide. 

N-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 ,2,4Jtriazolo[4,3-a][1 ,4]diazepin-6-yl)-p- 
toluenesulfonamide, 

(4-(4-methoxyphenyl)-2-ethyl-9-methyl-6H-thieno[3 1 2-f][1 l 2 l 43[triazolo[4,3-a][1 ,4]diazepin-6-yI)-N-(3- 
methylphenyl)carbamate, 

4-(2-chlorophenyl)-2-ethyl-9-methyl-6-phenylacetylamino-6H-thieno[3 f 2-f][1 ,2,4}triazolo[4,3-a][1 AY 
diazepine, 

N-(4-chlorophenyl)-N'-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thienot3,2-f][1 ,2,4]triazolo[4,3-a][1 ,4]- 
diazepin-6-yl)urea, 

N-(4-(4-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3 l 2-f][1 ,2,4]triazolo[4,3-a][1 ,4]diazepin-6-yl)-N f -(3- 
methoxypheny!)urea, 

N-(4-(4-chlorophenyl)-2-hexyl-9-methyl-6H-thienot3,2-f][1 ^^Itriazolo^.S-alEI^Jdiazepin-e-y^-N'-fS- 
methylphenyl)urea, 

N-(4-(2-chlorophenyl)-2,3>trimem^ 
methylphenyl)urea. 

N-(4-(2-chlorophenyl)-9-cyclohexyl-2-e^ 
(3-methoxyphenyl)urea, 

N-(2-ethyl-9-methyl-4-(4-methylphenyl^^ 
methy!phenyl)urea, 

N-(4-(2-chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-f][1 f 2 l 4]triazolo[4,3-a][1,4]diaz8pin-6-yI)-N , - 
phenylurea, 

N-(2-8thyl-9-methyl-4-phenyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4,3-a][1 ,4]diazepin-6-yl)-N'-(3- 
methylphenyl)urea, 

N-(4-(4-chlorophenyl)-2-ethyl-^ 
methoxyphenyl)urea, 

N-(4-(2-chloroph8nyl)-2-8thyl-9-methyl-6H-thieno[3 i 2-f3[1 f 2 t 4]triazolo[4 l 3-a][1 ,4]diazepin-6-yl)-N T - 
phenylthiourea, 

N-(2-butyl-4-(4-chlorophenyl)-9-methyl-6H-thieno[3,2-f][1 f 2,4]triazolo[4,3-a][1 t 4]d 
methylphenyl)urea, 

N-(4-(2-chlorophenyl)-2-ethy!-9-cyc^ 
(2-methylphenyl)urea, 

4-(4-chlorophenyl)-2-ethy]-9-methyl-6-(3-phenylpropyl)-6H-thieno[3,2-n[1.2,4]triazo 
diazepine, 

2^thyl^phenyl-9HjndecyWH,6H-thieno^^^ 

6-(2-chlorophenyl)-1 -undecyi-y.a^.lO-hexahydro^H.eH-triazolotS^-clfl ]benzothieno[2,3-e][1 ,4]- 
oxazepine, 

4-(2-chlorophenyl)-2-(2-(4-isobutylphenyl)ethyl)-9-methyl-4H,6H-thieno[2,3-e][1 ,2,4]triazolo[3.4-c]- 
[1 ,4]oxazepine t 
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4-(4-chlorophenyl)-2-ethyl-9-(3-(4-isobirtylphenyl)propylHH,6H-thieno[2 t 3-e][1 ^^JtriazolotS^-c]- 
[1,4]oxazepine f 

2-ethyl-9-hepty!-4-(4-methoxyphenyJHH,6H-tW^ 
2-ethyl^(4-methylphenyl)-9-undecyl-4H,6H-^ 

2-ethyl-4-(4-hydroxyphenyl)-9-undecyl-4H t 6H-thieno[2,3-e][1 ,2,4Jtriazolo[3 ( 4-c][1 ,4]oxazepine and 
2-ethyl-4-(4-(2<limethylaminoethoxy)phenyl)-9-unde^ 
oxazepine, 

or a pharmaceutically acceptable salt thereof, for producing a therapeutic agent for osteoporosis. 

36. The use according to Claim 28 or Claim 31, of a compound of the formula (I) wherein the ring Q is a 
group of the formula 



wherein R 15 and R 16 are as defined in Claim 28, or a pharmaceutically acceptable salt thereof, for 
producing a therapeutic agent for osteoporosis. 

37. The use according to Claim 36, of a compound of the formula (I) wherein the ring Q is a group of the 
formula 

wherein R 15 and R 15 are as defined in Claim 28, W is -N(R 3S )- where R 35 is hydrogen or forms a bond 
with R 35 or -O-, R is hydrogen, heteroarylalkyl or a group of the formula selected from the group 
consisting of: 

Z 

-(CH*)bN(R 10 )CN(R 11 )(R 1Z ) ( 3 > 

-(CH 2 )bN(R 10 )SO2R" (5) 
-(CH 2 )bN(R 10 )COOR* 5 (6) 



Z 

-(CHi)bOCN(R 1 *.)(**•) 

-(CH 2 )bOCOR 4C (8) 
-(CH 2 )bCON(R* 7 )(R* 8 ) (9) 
-(CH 2 )bOS0 2 R" (10) 
-CON(R 10 )0R 8 (13) 
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Z 
II 

-C0N(R lo )N(R l0 )CRa 11 



(14) 



Z 

-N(R 10 )CN(R lo )CORa 11 



(16) 



Z 

-N(R l °)CN(R 10 )SO t Ra il 



(17) 



and 



-C0N(R'°)N(R 10 )(R 11 ) (18) 

wherein each symbol is as defined in Claim 28, and R f is hydrogen or -COOR 8 wherein R 8 is as 
defined in Claim 28, or R and R' combinedly form a spiro ring of the formula 



wherein each symbol is as defined in Claim 28, or a pharmaceutical^ acceptable salt thereof, for 
producing a therapeutic agent for osteoporosis. 

38. The use according to Claim 28, of a compound of the formula (I) which is selected from the group 
consisting of: 

6-(4-chlorophenyl)-1 -undecyl-4H,6H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzoxazepine, 

8- decyM ,4-dimethyl-6-phenyl-4H-[1 ,2,4}triazolo[4,3-a][1 ,4]benzodiazepine. 

9- decyM ,4-dimethyl-6-phenyI-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 
6-(4-chlorophenyI)-1 -undecyl-4H-[1 ,2,4}triazolo[4,3-a][1 ,4]benzodiazepine, 
6-(4-chlorophenyl)-1 -undecyl-4H f 5H f 6H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepine, 
6-(4-chlorophenyl)-1 -(3-{isobutylphenyl)propy l)-4H-[1 ,2,4]triazolo[4,3-a][l ^benzodiazepine, 
N-benzoyl-N , -(6-(4-chlorophenyl)-1 -methy 1-4H-[1 ,2,4]triazolo[4 f 3-a][1 ,4]benzodiazepin-4-yl)urea, 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-y!)-N'-(2-pyridyl)urea, 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazoio[4,3-a][1 ^ibenzodiazepin^-ylJ-N'-^-pyridylJurea, 
N-(8-chloro-1 -methyl-6-phenyI-4H-[1 ,2,4}triazolot4,3-a3[1 ,4]benzodiazepin-4-yl)-N'-(2- 

methoxyphenyl)urea, 

N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4)triazo1o[4,3-a][1 ,4]benzodiazepin-4-yl)-N , -(2- 
methoxyphenyl)urea, 

N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ^Jbenzodiazepin^-ylJ-N'-^-tolyOurea, 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)-N'-phenyI- 
oxalyldiamide, 

N-(1 -methy l-6-(2-thienyl)-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-yl)-N'-(3-tolyi)urea, 
6-(4-chlorophenylH-methyl-4H-[1,2.4]triaz^^ 
dioxoimidazolidine), 

N-(6-(4-chlorophenyl)-4-ethoxycarbonyl-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yl)- 




0 



R lz . " ' 



\ 



R 10 
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N'-(3-toiyl)urea ( 

(1 -methy l-6-pheny I-4H-[1 ( 2,4]triazoIo[4 p 3-a][1 ,4]benzodiazepin-4-yl)methyl-p-toluenesulfonate. 
N-(6-(4-chloropheny l)-1 -methyi-4H-[1 ,2,4]triazolo[4 T 3-a][1 ,4]ben20dia2epin-4-yl)methyl-N , -(2- 
rnethoxyphenyl)urea. 

N-[6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazol[4 t 3-a][1 ^Ibenzodiazepin^ylJmethylJ-N'^S-toly I)- 
urea, 

N-(3-tolyl)-0-((1 -methy l-6-pheny l-4H-[1 .^JtriazoloftS-aXI ,4]benzodiazepin-4-y l)methy l)carbamate, 
N-(2-methoxypheny l)-0-((1 -methyI-6-pheny l-4H-[1 ,2,4]triazolo[4 f 3-a][1 ,4]benzodiazepin-4-yl)methyl)- 
carbamate, 

(1 -methyl-6-phenyl-4H-[1 ,2,4]triazo}o[4,3-a][1 ,4]benodiazepin-4-yI)methyl phenylacetate, 
6-(4-chlorophenyl)-4-(3-indoly lmethy!)-1 -methyl-4H-[1 ,2,4]triazo!o[4,3-a][1 ,4]benzodiazepine, 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-y])-0-benzyl carba- 
mate, 

N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ^Jbenzodiazepin^yObenzylsuIfonamide, 
(6-(4-chlorophenyJ)-1 -methyl-4H-[1 ,2,4]triazol[4,3-a][1 ,4]benzodiazepin-4-yl)carbohydrazide, 
N f -p-tosyl-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a3[1 ,4]benzodiazepin-4-yl)- 
carbohydrazide, 

O-benzy I-N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazolo[4 f 3-a][1 ,4]benzodiazepin-4-y I)- 
carbohydroxamate, 

N-benzyl-(6-(4-chlorophenyi)-1 -methyl-4H-[1 ,2,4]triazolo[4,3-a][1 ^benzodiazepine- 1 -yl)- 
carboxamide, 

N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepin-4-yl)methyl-2- 
indolecarboxamide, 

N-benzyl-N , -(6-(4-chlorophenyl)-l -methyl-4H-[1 ,2,4JtriazoIo[4 l 3-a][1 ,4]benzodiazepin-4-yl)urea, 
N-(6-(4-chlorophenyl)-1-methyl-4H-[1 t 2,4]triazolo[4,3-a][1 ,4]benzodiazepin-4-yI)-N'-(cyclohexyl)urea. 
N-(6-(4-chlorophenyl)-1 -methyl-4H-[1 ,2,4]triazoIo[4,3-a][1 ,4]benzodiazepin-4-yl)-2- 
indolecarboxamide, 

8-chIoro-6-(2-chlorophenyI)-1 -methyl-4H-[1 ,2,4]triazoio[4,3-a][1 ^benzodiazepine, 
8-chloro-6-phenyM -methyl-4H-[1 ,2,4Jtriazolo[4,3-a][1 ,4]benzodiazepine and 
8-chloro-6-(2-chlorophenyl)-4H-imidazo[1 ,2-a][1 ,4]benzodiazepine, 
or a pharmaceutically acceptable sait thereof for producing a therapeutic agent for osteoporosis. 
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